Glutamine and tetrapeptide repeat variations affect the biological activity of different mouse interleukin-2 alleles.
Mouse interleukin-2 (IL-2) was thought to be encoded by a single allele. We have recently described N-terminal differences in five IL-2 molecules from nine mouse strains analyzed (Matesanz, F., Alcina, A. and Pellicer, A., Immunogenetics 1993. 38: 300). In this study, we isolated and sequenced the cDNA of three polymorphic IL-2 molecules and constructed two recombinant IL-2 molecules to cover representative structural changes and to address the functional significance of these changes using human and mouse cellular assays in vitro. Apart from punctual codon changes, major differences include an expanding CAG codon (translated into glutamine) and the presence of the tetrapeptide Pro-Thr-Ser-Ser repeated 1, 2, or 3.5 times which is also present once in human IL-2. This tetrapeptide repeat includes an O-glycosylation site. These recombinant IL-2 proteins were expressed at high levels in bacteria and purified by preparative SDS-PAGE with a complete activity recovery. Differences in growth-inducing activity on mouse primary splenocytes were observed in some of them, although no differences were observed in proliferative stimulation of CTLL cells. In human peripheral blood lymphocytes and the T cell line Kit-225, the growth stimulation capacity was inversely dependent on the size of the glutamine stretch and the number of tetrapeptide repeats. These results suggest an evolutionary adaptation of the mouse IL-2/IL-2 receptor system that maintains polyglutamine extensions in the IL-2 molecule. In summary, mouse IL-2 polymorphism results in different bioactivities which may determine susceptibility or resistance to disease.